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Plain Talk 
About 
Soil 
Management 
During the past few years, you've probably heard and read 
about so many different soil-management recommendations from so 
many different sources that you ma~ wonder if anyone knows what 
he's talking about. 
Actually the opinions haven't differed as much as you might 
think at first. The main trouble is that frequently we haven't taken 
the time to go back and put down the basic principles that we all 
agree on and that are behind these opinions. Once we've done that 
we can see where we're going in this business of taking care of our 
soil and building up its fertility. 
In this brief report, I'd like to go back to some fundamentals 
that we have learned through years of research and to do some 
plain talking about this extremely important problem of soil 
management. 
Right at the first, I want to say that this report is not just one 
man's opinion. All the men in the Department of Agronomy here 
at the University of Illinois helped prepare it. And we have been 
guided by the research work of men in other states as well. 
Four 
Important 
Basic 
Principles 
Whether your farm is large or small and regardless of where 
you live in the state, I think you will agree that these basic principles 
about soil management make sense. 
• Any ~ound soil-management program must provide three 
things: (1) The amount and kind of plant food needed for high 
levels of crop production; (2) a satisfactory state of soil tilth for the 
development of crop roots and for good soil, water, air, and tem­
perature conditions; and (3) protection against excessive soil loss 
and damage from erosion. 
• No single soil-management program will fit all farms. The best 
program for your farm will depend on the kind of soil you have, 
the amount of money you have or want to spend, the amount of risk 
you are willing to take, and, quite frankly, your ability as a farmer. 
• Anyone practice in your soils program must be related to all 
other practices in that program and in your farming business. The 
kind of fertilizer you use, for example, must be related to the kind 
of land you have and the rotation you are following; your rotation 
in turn must be related to the kind of livestock you have and the 
amount of labor and machinery you can use. 
• If your soil lacks several plant-food nutrients, you must supply 
the right amounts of all to get the full use of anyone. 
Know 
'Yourself 
ani 
Your Farm 
The four principles are only the base for a soil-management 
program, not a program in themselves. To build a set of practices 
that make a program, you have to know yourself and your farm. 
Know yourself. What type of farming fits your special abilities? 
How much do you want to do? Are you willing to take the risks that 
go along with an intensive program or would you rather take it 
a little slower? Have you been farming long enough that you are 
confident of your major decisions? 
Know your farm. Farms differ in their productive capacities 
and limitations. What crops are suited to the type of soil you 
have? How large is your farm? Do you have erosion hazards or 
drainage problems? How well does your soil hold and store mois­
ture? All these considerations and many more will influence your 
choice of practices. 
Know your soil. It's just common sense to know as much about 
your soil as you can before trying to figure out how to improve it. 
This means you'll want to make full use of soil tests and have a 
record of previous fertilizer treatments and cropping practices. You 
will want to know what the yields could be on the kind of soil you 
have. You need to know whether the type of soil you have has a 
particular problem with drouthiness, erosion, or drainage. 
= 
Lime 
Your 
Acid Soil 
As you know, most Illinois soils are acid, or at least were before 
they were limed. When a soil is too acid, we put on limestone to 
reduce the acidity or "sweeten" the soil. 
You can check the acidity of your soil by having a simple soil 
test made by the 10tal soil-testing laboratory. This test can indicate 
the "pH level" of your soil. Soil that has a pH level of 7.0 is con­
sidered neutral; levels below 7.0 indicate greater acidity. Your 
soil needs to have a pH level of 6.0 or higher to grow legumes; the 
level should not be lower than 5.5 for most of your field crops. 
It may be that your soil is acid and also lacks such nutrients 
as phosphate and potash, but that you can't afford to take care of 
all the deficiencies right away. You have to decide whether to 
spend your money for lime or for the other nutrients. Your choice 
should depend on which deficiency most seriously affects your yields. 
Suppose your soil needs no more than 3 tons of lime (above 
pH 5.5) and is seriously lacking in phosphate and potash. On such 
soil, nitrogen will also be limited. For nonlegumes, top priority 
should be given to phosphorus, potash, and nitrogen. Legumes, 
however, will need the limestone as well as phosphorus and potash. 
If your soil needs more than 3 tons of lime (below pH 5.5), 
limestone is important for all crops because growing plants cannot 
make the best use of phosphorus and potash with such acidity. 
Five Facts 
About 
Phosphate 
Fertilizer 
What's the best phosphate fertilizer to use? These five facts may 
help you decide for your farm. 
1. There is no one best carrier for correcting the phosphorus 
deficiencies of all Illinois soils. 
2. Soluble phosphatic fertilizers can be used effectively, regard­
less of the crop or the pH of the soil. 
3. Soil acidity affects the availability of rock phosphate. In 
nearly neutral soils (pH 6.5 to 7.0), and especially in alkaline soils 
(pH above 7.0), rock phosphate dissolves so slowly that it may not 
supply enough available phosphorus for best yields. On calcareous 
soils the phosphate needs of the crops should be supplied through 
soluble phosphates. 
4. In soils with a pH range of 6.0 to 6.5, plant roots can feed 
on rock phosphate, and we say that the rock phosphate is "avail­
able," although for many plants its availability is limited. Supple­
mentary soluble phosphorus is usually needed to get maximum 
yields of some crops, especially wheat. On soils with pH below 6.5, 
rock phosphate can be most effectively used in a build-up program 
if enough capital is available. 
5. For starter fertilizer, for direct application to wheat, for 
corn subject to grape colaspis or other root insects, or for crops with 
small root systems, only soluble phosphates are recommended. 
Soil 
Potassium 
Has 
Several Forms 
Potassium exists in the soil in a number of forms. We call one 
form the "plant-available" form, which means it can be readily 
used by the crops growing on the soil. The other forms are called 
"storehouse" forms, which means they are not so readily available 
to the growing crop. 
The "plant-available" and "storehouse" forms tend to remain in 
equilibrium. That is, the storehouse forms will gradually be con­
verted to the available form. Also, if too much of the available 
form is applied, it will be converted to the storehouse forms. Potas­
sium is released from the storehouse forms much more slowly in 
highly weathered and sandy soils than it is in less weathered 
younger soils of fine texture. 
When potash is needed, we recommend that it be put on in two 
ormore applications during the rotation, so that not too much of it 
will be converted to the storehouse forms. 
Potassium has two other characteristics that you should know 
about. Because it is highly soluble, potash applied with or near the 
seed at planting time may injure the seedlings. Also many crops 
have the capacity to use more potassium than they need if there is 
an extra supply of the nutrient. So it is not a good practice to apply 
surplus amounts of potash just ahead of a forage crop from which 
hay is to be removed. 
Build Up 
and 
Maintain 
Soil Fertility 
There are two basic phases in a sound soil-fertility program ­
the "build-up" phase and the "maintenance" phase. You first want 
to build up the soil fertility to the level necessary for high crop pro­
duction. Then maintain this level by regular fertilization to make 
up for losses caused by crop removal, leaching, and erosion. 
The best way to build up the fertility level depends on the 
nutrients that are needed. If your soils are very low in potassium, 
the supply of this nutrient should be built up gradually; this will 
permit maximum yields without too much of the potassium being 
converted to storehouse forms. On neutral or acid soils, phosphorus 
can be built up gradually or as a single application. On calcareous 
soils, build-up of phosphorus should not be attempted. Single car­
riers are usually more economical than mixed fertilizers for the 
large amounts of nutrients needed for full build-up. 
Single carriers may also be used for rotational applications for 
maintenance following the build-up. However, if the maintenance 
needs are met by fertilizers on the individual crops, a mixed ferti­
lizer may be preferable if it reduces the number of applications, 
even though its unit cost may be higher. Starter fertilizers, for ex­
ample, can be used to meet maintenance requirements and at the 
same time provide nutrients for getting seedlings started and for 
an early vigorous growth of the crop. 
Nitrogen 
Is a Key 
Nutrient 
Growing crops need great quantities of nitrogen, so you'll want 
to make use of all possible sources of nitrogen in your soil-manage­
ment program. Soil microorganisms also need nitrogen, and when 
the supply is limited, they compete with the crop for the nitrogen. 
So enough nitrogen needs to be available to take care of the needs 
of both the crop and the microorganisms. 
Whether you should rely on legumes as your main source of 
nitrogen depends on the use you plan to make of the legume crop, 
the legumes' effect on soil productivity, the costs involved in grow­
ing them, and the effect a legume failure will have on your soil­
fertility program. 
How much nitrogen is added to the soil by legumes depends on 
the amount already in the soil. The less there is in the soil, the more 
the legumes add. For this reason you will want to plan to grow 
legumes in the rotation when the available nitrogen supply is lowest 
because that is when they most effectively supply the nitrogen. 
There are many situations where synthetic nitrogen can substi­
tute for legume nitrogen in profitable crop production, at least 
under present prices. A high level of ~rganic-matter activity can 
be maintained at the same time. We will talk more about this 
question on the next page. 
Among the other sources ~f nitrogen that you want to ke~p in 
mind are crop residues, manure, and soil organic matter. 
New Ideas 
About 
Crop 
Rotations 
During the past few years we've been changing some of our 
ideas about crop rotations. 
In the past we've thought that the best rotations were always 
those in which legumes and sod crops were grown frequently. Now 
we realize that except for the possible effects of the deep-rooted 
legumes many of the functions of legume rotations can be achieved 
by nonlegume cropping systems and synthetic nitrogen. Many of the 
shortcomings of nonlegume cropping systems can be overcome by 
intercropping or other modifications of crop-production practices. 
If crop yields are increased by the use of synthetic nitrogen, 
there will be more organic residues that can be incorporated into 
the soil to keep the organic-matter activity high. With proper ferti­
lization on permeable, nonerosive soils, continuous com production 
becomes a possibility. 
This doesn't mean that legume rotations should be tossed out. 
It just means that you now have more alternatives to choose from 
in planning your soil-management and cropping program. 
It is still true that on soils that are fiat, slowly permeable, and 
very fine-textured it is doubtful if efficient levels of crop produc­
tion can be maintained without the periodic use of sod crops. And 
of course on sloping land subject to erosion they are still needed. 
Good 
Soil Tilth 
Needed for 
Top Yields 
In all the talking and writing about various fertilizer systems, 
we sometimes overlook the importance of good soil tilth in soil 
management. Plant roots need water and oxygen as well as nutri­
ents, and their ability to get both is strongly affected by soil tilth ­
the physical condition of the soil. 
In soils that are too tight or too compact, air and water move 
slowly. When this happens, roots also develop slowly, and the grow­
ing plant cannot make full use of the nutrients in the soil. 
Soils that are in a good state of tilth are well aggregated, have 
a low bulk density, and resist packing. Such soils have moderate to 
high infiltration rates, good internal drainage, and enough large 
pores to permit the free movement of air. This means also that the 
soils are less subject to erosion. 
To maintain good soil tilth, you need to follow a management 
system that (1) supplies large amounts of organic matter to the 
soil, ( 2) maintains a vegetative cover over the soil for as much 
of the time as possible, and (3) keeps tillage operations to a mini­
mum, especially when there is considerable moisture in the soil. 
We need still more facts on just how much soil tilth affects 
yields. We may sometimes have blamed low yields on the physical 
condition of the soil when they should have been blamed on a low 
fertility level. We do know, however, that soil tilth is an important 
factor on very fine-textured soils. 
Control 
Erosion 
to Save 
Your Soil 
We must of course protect our soil from erosion if we are going 
to have a sensible soil-management program. Here in Illinois most 
of our erosion problem comes from heavy rains that wash away the 
precious topsoil. There is less danger from wind erosion except on 
sandy soils. 
Sound management must include those practices that check the 
runoff of water and help it soak into the soil where it can be used 
by the growing crops. Such practices include the maintenance of 
good soil tilth and vegetative cover and the use of contour tillage, 
strip-cropping, and grass waterways. Where the danger of erosion 
is severe, construction of terraces and other special water-control 
structures will need serious consideration. 
While there is general agreement on erosion-control practices, 
specific recommendations vary from one section of the state to the 
other and even from farm to farm. Your best guides are the slope 
and practice limitations tables as used in all the soil conservation 
districts. You will want to check with the district representatives 
before planning the erosion-control practices for your farm. 
Remember that when you keep your soil in a high state of 
fertility, you are actually helping to control erosion. Fertile soil 
means higher crop yields and these in turn mean more crop residues 
and better cover for the soil. 
Try Out 
Ideas on 
Your Farm 
In a single sentence we would say that good soil management 
is the key to an efficient productive farm business. In these few 
pages we have reviewed some of the important principles about soil 
management which we have learned through years of research. Our 
research work is still going on, though, and we are continuing to 
find out new things about fertilizers and methods which you will 
want to know about. 
One of the best ways to become acquainted with new develop­
ments in soil management is to try them out on a small scale on 
your own farm. Then you can compare a new practice with the 
practice you have been following. You can decide for yourself 
which is better. 
Your county Extension farm adviser, vocational agriculture 
teacher, \ and Soil Conservation Service technician, working as a 
team, will be glad to help you study the soils and soil-management 
problems on your farm. They can give you suggestions on ways in 
which you can try out some of the new ideas you have read about 
or heard about. 
You can also get help from those of us at the University. You 
may find the answers to some of your problems in the publications 
listed on the next page. Your farm adviser will have copies, or you 
can get them by writing to the College of Agriculture. 
Publications 
That (an 
Help You 
The story of a lake. Circular 644. 
Tilth of com-belt soils cannot be maintained without legumes and grasses. 
Circular 655. 
Handling northeastern Illinois soils. Circular 663. 
Protecting your soil. Circular 667. 
Five steps in pasture improvement. Circular 703. 
Limestone - How to use it, when to use it, where to use it. Circular 721. 
Soil treatment recommendations based on soil tests. Circular 724. 
Soil conservation pays off. Bulletin 575. 
Raindrops and erosion. U.S. Department of Agriculture Circular 895. 
Your soil ... crumbly or cloddy? U.S. Department of Agriculture Leaf­
let 328. 
A guide for the management of soils, field crops, and pastures in Illinois. 
Agronomy facts. Vol. 1. 1953-54. 
The role of plant foods in permanent soil productivity systems. AG 1486. 
What's in the fertilizer bag? AG1562M. 
Nitrogen fertilizers - What they are and how they act. AG1571. 
Nitrogen recommendations. AG1588. 
The science and economics of soil fertility. AG1589. 
Your soil testing story. 
Annual summaries of experimental field results and c~>unty soil reports are also 
available. 
Urbana, Illinois January, 1955 
Cooperative Extension Work in Agriculture and Home Economics: University of Illinois, College 
of Agriculture, and the United States Department of Agriculture cooperating. LOUIS 
B. HOWARD, Director. Acts approved by Congress May 8 and June 30, 1914. 
20M-l-SS-S6S84 
